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I N T R O D U C T I O N 
I N T R O D U C T I O N 
Dryland farming occupies nearly 75 per cent of the 
cultivated area and contributes to the extent of 40 per cent 
of country's total food production. These areas do not 
receive adequate rainfall and assured irrigation. Neglect of 
dryland agriculture has created many food problems. A steeper 
rise in the prices of coarse grains than of wheat and rice is 
an indicator of the neglect of rainfed farming. 
"In India, with a high population, with United 
area available for cultivation per head, and in the absence 
of other alternative occupations arable faming has to be 
resorted to. The chief form of agriculture adopted by the 
people of scarcity tracts of India from ti~e immemorial is 
the growing of crops like millets which provide food grain 
for the family and fodder for the drought cattle. No doubt 
people in these dry tracts often suffered in the past from 
the periodic failure of crops". With rapid growth of 
population in recent times, the size of holdings are' consi-
derably decreasing in spite of cultivation of marginal and 
Kanitkar, N.V., Sirur, S.S, and Gokhale, D.H., Dry 
Farming in India, New Delhi. 1960, pp. 1. 
submarginal lands, and the country has faced scarcity of 
grains many a times in the past. In view of frequent 
scarcities and famines the present famine commission was that 
protective irrigation projects should be established for the 
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benefits of dry lands. 
Royal commission was formed in the beginning of the 
19th century. The aim of the commission on agriculture in 
India was to protect the crops which were the most suitable 
for rainfed areas. Millets are amongst those typical crops 
in most of the unirrigated districts , V7hich have received 
least attention.More atter.tion should be paid to the tracts 
where the crops are entirely dependent on rainfall. 
The first systenatic and scientific approach to the 
problem of dry farming was not made until the year 1923. 
In 1923 the members of agricultural council for the first 
time, paid attention to dry farming. The importance of dry 
farming production was realised by Imperical Council of 
agricultural research in India in 1933. Necessary funds were 
sanctioned by the same council to carry it out. 
Dr. Singh observes, "If we increase the food grain 
yields from the dry lands, then recurring droughts will not 
stand in the way of meeting the growing food grain." 
2. Kanitkar, N.V., Sirur, S.S., and Gokhale, D.H. Dry 
Farming in India, New Delhi, pp. 2, 1960. 
The area under coarse grains has been decreasing in 
Uttar Pradesh. This has been largely due to diversion of 
acreage from coarse grains to other high value cereals. This 
again is not very desirable trend as it has resulted in 
hardening of open market prices of coarse grains which 
continues to be the favourite staple food of the poors in 
many regions. 
Production of coarse grains in large areas of Uttar 
Pradesh suffers from low technology. Agriculture production 
is dependent upon the amount of that labour, which cultivator 
is able to put in. About ninty nine per cent farmers of India 
are illiterate, and their knowledge about soil and water 
conservation and land management practizes are inadequate. 
The present study is an attempt to examine the 
production and distribution of coarse grains in Uttar 
Pradesh. 
The area under study lies in the northern part of 
India between 23°52'N and 31°18'N latitudes and 77°10'E 
longitudes. The unit covers an area of 2,93,963 square 
kilometres. Areawise Uttar Pradesh is the fourth largest 
state of India, preceeded by Madhya Pradesh, Rajasthan and 
Andhra Pradesh. The state covers nearly 9 per cent of the 
total area of our country. Uttar Pradesh is surrounded by 
Tibet and Nepal on the north and Himachal Pradesh state in 
the north-west; Haryana in the west; Rajasthan in the 
south-west; and Bihar in the east. It's physical frontiers 
are the snow covered Himalayas in the north, the Vindhayan 
mountains in the south and river Yamuna in the west. River 
Gandak forms a bit of its eastern boundary. Whereas most of 
the eastern boundary is artificial. 
The pressure of the population in the region is 
increasing rapidly. The population of the area recorded in 
1981 of 68 crores rose to about 80 crores in 1991. 
The physical landscape of the area is simple. It is 
almost a flat plain, made of alluviun, brought down by the 
rivers flowing from north-west to south-east. The drainage 
pattern of Uttar Pradesh is well knit and well irrigated by 
the Ganga, its tributaries and effuents. The Ganga, Yamuna 
and Kali drain the northern mountainous area of Uttar Pradesh. 
In the plain area Ganga is joined by some other rivers namely 
Ghaghra, Rapti, Gomti, Ramganga, Tons, Sona etc. The work of 
deposition of silt is actively performed by Himalayan rivers. 
Himalayan rivers provide irrigation facilities as they have 
prennial supplies of water from the monsoonal rainfall 
supplimented by melting snows. 
There are many ups and downs in the temperature of 
the area under study. There is a gradual rise in temperature 
from mid-February onwards and it starts increasing rapidlybythe 
end of March and continues through May to mid-June. A time 
comes in June, when Loo starts blowing almost throughout Uttar 
Pradesh. The temperature increases day by day, reaching 
about 40°C in most of the plain region. Some places 
experience more than 40°C temperature. Places like Gonda, 
Meerut and Bareilly experience comparatively lower tempe-
ratures because of their nearness to the Himalaya. Agra 
experienced 48.3 C (June 2, 1969) and Gonda recorded maximum 
temperature of 49.9°C (May 8, 1958). 
The soil is almost fertile and shows a heavier 
deposition from north-west to south-east. On the other hand 
in the eastern-flood-prone area the low lying places are no 
doubt damaged by flood almost every year, yet the fine silt 
deposited here enhances the fertility of the soil. 
The area under study falls in northern part of India. 
The people of this area are generally under-nourished and 
ill-fed because of the huge pressure of population on land 
and low per capita income. The living standard of the people 
is also low. There are some other draw backs besides the 
agricultural economy of the region. 
Lack of detailed survey of the area and an increased 
use of modern implements and other modern inputs are so^e of 
the factors hindering self-sufficiency in coarse grains. 
In the present study an attempt has been made to 
analyse the production and distribution of coarse grains in 
Uttar Pradesh. The data for the study has been collected 
from the secondary sources. The study covers a duration of 
35 years (1950-1985) and the analysis is carried out at an 
interval of five years belonging from 1950. 
The whole study is spread over four chapters. 
Chapter I deals with the physical setting of the area under 
study. It provides an understanding of the physiography and 
soil conditions of the area. Chapter II deals with the 
production and distribution of coarse grain in India. '.vhile 
Chapter III deals with the measurement of area and production 
of various coarse grain crops in U.P. The last and fourth 
chapter contains conclusion. 
The principal objective of the present work is to 
study the trends in the production and distribution of coarse 
grains in Uttar Pradesh, and to seek an explanation for 
these trends. At the end,certain suggestions have been made 
with a view to maximize crop productivity in the area. 
REVIEW OF LITERATURE 
REVIEW OF LITERATURE 
Dry farming practices with trial and error method are 
nearly forty centuries old, but agriculture in arid and semi-
arid regions in United States of America, South Africa, and 
Australia is of recent origin and is less than a century old. 
In 1847, in the region of United States of America, 
farmers cleared up some land and started farming on irriga-
tion. In 1863, virgin lands were ploughed by emigrants. 
They cultivated some area and grew wheat on rainfall, as the 
irrigated crop had failed on account of alkaline water used 
by them. To their surprise, however they got a fair crop of 
wheat even without irrigation. This was the first 
experiment in dry-farming in Utha. Other pioneer cultivators 
followed this experiment and found that even sandy soils were 
capable of raising successful crops on rains. But failures 
of crops under these conditions were also numerous in years 
of scanty rainfall. 
Dry farming was well established, in Washington 
state by 1980. "In 1879, Campbell a pioneer settler, 
started try farming in South Dakota. He harvested a 'bumper 
crop of 12,000 bushels of wheat from 399 acres' in 1882. 
But in 1883, on the same farm he failed completely." 
The Morrill bill of 1862 made it possible to start agricul-
1. Kanitkar, N.V., Dry Farming in India "Indian Council 
of Agricultural Research", New Delhi, 1944. 
cultural colleges in various states. Agricultural experiment 
station in all the states, were created under the Hatch act 
in 1887. This was the starting of new agricultural era in 
the United States. 
In 1905, United States Department of Agriculture 
recognized the importance of dry farming, and appointed an 
expert incharge of dry land investigations. On the other 
hand many stations were examined in Russia to solve the 
problem of dry farming and scientific develop-ent of agricul-
ture took place in South Africa in 1928, when agricultural 
Departments were established to achieve the goal of agricul-
tural development after the Boer war. In South Africa 
rainfall is scanty. Production of agriculture is not stableT 
because of the variable nature of soil, and losses of rain 
water due to the run-off and evaporation. 
Investigations and scientific help is necessary to 
solve the problems of low and marginal rainfall areas. Day 
by day the area under arable farming is increasing in semi-
arid regions to help the animal-husbandry, as animal 
husbandry is the main form of agriculture. 
By the process of trial and error, in the last 
quarter of the nineteenth century, the practical farmers 
explored the new methods of growing crops even in these areas 
where the rainfall is low and not sufficient for agriculture. 
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Scientists carried out investigations on a large number of 
experimental stations in arid and serai-arid regions. 
Macdonald (1911) wrote the first text book on dry farming. He 
observed that deep ploughing is strongly to be recommended 
for several reasons. It increases the ,;ater holding capacity 
of most soils, admits sunlight and air, extends the root 
feeding areas, prevents light soils from being blown away, 
prevents surface washing after heavy rains and lastly 
enables plants to successfully withstand long periods of 
drought. 
Widtsoe (1911), in his book on dry farming wrote that plough-
ing should be done deeply and thoroughly so that the falling 
water may immediately be drawn down to the full depth of the 
loose, spongy, ploughed soil, away from the action of the 
sunshine or winds. Widtsoe has pointed out that practical 
farmers did their work on great plains, and their experience 
from the great plains was in favour of deep ploughing. 
Harris and Jones (1916) selected the station for their 
experiment where the annual rainfall was only 13.48 inches, 
and continued their work for nine year (1908-1916). They 
found no difference in soil moisture contents when ploughed 
to different depths, viz. 4-7 inches or even in subsoil 
ploughing. 
Kanitkar, N.V. , Dry Farming in India 'Indian Council 
of Agricultural Research', New Delhi, 1944. 
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The data collected by scientist from a large nunber 
of stations under different conditions of rainfall and soils 
indicated that it was not always necessary to plough very 
deep, while the results of the experiment station in Kansas, 
Nebrasted Utha and Dekota were in favour of deep ploughing. 
Thus Chilcott and Cole (1918) of Dryland section of United 
States Department of Agriculture, reported on the basis of 
results of the experiment stations from the great plains, 
that the popular belief in deep tillage as a means of over-
coming drought or of increasing yields is baseless. 
Methods of Sowing 
Synder, Burr and Burnett (1909) selected Nebraska as 
the experiment station. While they were giving the result of 
their experiment they mentioned the advantage of drilling 
over broadcasting in obtaining the increased yield of 
barley, oat and emmer. 
They also pointed about that sorghum is sown with 
lister planter or earn planter with sorghum dropping plates. 
Manuring 
Towle (1925) reported experiments on manuring and 
green manuring conducted at Sheridan for six years (1918-
1923) where no increased yields were obtained for oat, corn 
and wheat by the application of farmyard manure. Addition of 
green manure in the form of rye and peas during the year of 
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fallow did not give any increase in yields of the crop 
immediately following green manure or any subsequent crop in 
rotation. 
Richardson (1925) has shown that under Australian conditions 
with rainfall varying from 11 to 21 inches wheat yields after 
bare fallow were very r.uch higher and compensated the loss 
of a crop in the year of fallow. 
Cole, Kelso and Others (1927) have reported results on 
experiments at Ardmore (South Dakota) conducted during 1912 
to 1925, and have shown that green manuring did not increase 
the yields obtained by fallowing. 
Bracken and Stewart (1930) in their report of experiments for 
a quarter century at Nephi (Utha) have stated that the green 
manuring did not increased yields of wheat. Farmyard manure 
at the rate of 10 tonnes per acre in alternate years or every 
four years increasf^ .d wheat yields by 20 per cent. 
Fallowing 
Morgan (1925) selected Montana as his experiment station, and 
published seven years results on fallowing. The average 
yields of small grain was higher on fallow than on corn 
grounder with continuous cropping to small grain. It was 
shown in the report that the precipitation varied from 11.60 
1. kanitkar N.V., 'Dry Farming in India', New Delhi 
1944. 
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to 20.46 inches during the fallow. The water stored in the 
surface 3 ft. of soil varied from 1.77 to 4.25 inches or 10.1 
to 22.8 per cent of the precipitation. 
In summarizing the result of a quarter century at 
Nephi in Utha. Bracken and Stewart (1930), have shown that 
with the average rainfall of 13.06 inches. Winter wheat 
after fallow gave an average 2.4 bushels or 11 per cent nore 
yield than wheat after wheat. Alternate year crop gave an 
, 1 
assured crop. 
Stewart and Gross (1931) studied the conditions in Nebraska 
and found that under the most-favourable conditions as -luch 
as 33 per cent of the rainfall of one season was carried over 
to the next at north plate experiment station. It was 10 per 
cent under the least favourable conditions. Factors like 
soil type, slope, weed growth and rainfall influenced the 
storage. Tillage during the fallow period functioned through 
the destruction of weeds in conserving moisture. It also put 
the soil in favourable conditions to absorb rainfall and 
prevented cracking. 
Mathews and Cole (1938) reported that in years of good 
rainfall, wider sowing of grain sorghum, viz. in rows 84 
inches apart gave equally good yield as the ordinarily 
1. Kanitkar N.V., (1944) Dry Farming in India, New Delhi. 
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spaced rows, viz. 42 inches. At the same time method served 
as a partial fallow and succeeding crop of wheat gave slightly 
increased yield. 
Soil Erosion 
Joel (1937) has summarized the results of a survey of the 
southern great plains. He has shown the effect of low 
rainfall, high evaporation and frequent strong winds and a 
wide range of temperature. In this case the elevation of the 
area varies from 3,000 to 4,000 ft., 97.6 per cent of the area 
is affected by wind erosion. The absence of protective 
vegetation cover, cover crops, strip crops and lack of suit-
able tillage are the chief causes for the critical condi-
tions. Dry farming and ranching are the main occupations of 
the farmers of this area. Cattle and sheep are the leading 
livestock. 
Stewart (1938) of the soil conservation service in the misce-
llaneous publication No 288 has briefly described the past, 
present and future of soil erosion. Both water and wind 
erosion with regard to their effect on cultivated land have 
been considered. 
Hoover (1939) gives a list of native and adapted grasses 
for conserving soil and moisture in the great plains and 
western states. 
1. Kanitkar N.V., Dry Farming in India, New Delhi, 1944. 
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Crop Rotations 
Methew and Cole (1938) in summarizing the data on crop 
rotation in the United States of America, pointed out that in 
selecting crops and assigning them a place in rotation, more 
stress must be placed on their soil-moisture rotations, than 
on their effect on soil fertility. 
Kiesselbach, Cushing and Frolik (1938) selected Nebraska as 
their experiment station and did their work on Sorghums. The 
common opinion of the farmers has been that sorghum is hard 
on land. The yields obtained following corn are higher than 
the yields of crops following sorghums. The greater soil 
moisture depletion is the main cause for this, as sorghum 
yields more tonnage taking more water from the soil. 
Another reason for lower yields after sorghum is the 
temporary 'tie-up' of available nitrates in the soil. 
Another adverse effect of sorghum is that it leaves the land 
hard and humpy and hence it is difficult to work on that 
land. The unfavourable after effect of sorghum growing can be 
removed by spreading the manure available in livestock 
farming on the land. 
Dry Farm Crops 
Hutcheson, T.B. Wolfe, T.K. (1924) of United States reported 
from the results of their experiment on dry land crops that 
1. Kanitkar, N.V.. 'Drv Farming in India', New Delhi, 
1944. 
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oat is the nost important crop in the United States ranking 
next to corn and wheat in acreage and crop value. 
Yengna Narayan Aiyer A.K. (1944) selected India as his 
experiment station and reported that barley is a grain crop 
which resembles wheat in many ways. Like wheat barley is 
largely grown only in the temperature and cold zones of 
climate, and is of very minor importance in tropical 
countries. 
Barley is grown on deep fertile soils, more of the 
loamy type than clayey. 
In 1954 he based his work on southern states of 
India, and reported that Ragi was the most important grain 
crop of Mysore state, it occupied one third of the whole 
cultivation area of the state. 
Willson K. Harold (1955) of United States in his book "grain 
crops" has reported that the quality of manure varies widely. 
The class of animal, its age and the type of feed affect the 
manure produced. It is common to apply manure just before 
the principal cash crop. In the case of grains this would 
usually be before corn, sorghums or flax. 
Bhatnagar, P.S. (1957) in his work on Uttar Pradesh reported 
that bajra in the Indian Union was grown over an area of 
about 27.63 million acres were in L'ttar Pradesh. Both in 
average and production Uttar Pradesh stands third. 
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Venkateswaran, P.A. (1961) showed that, Raqi or finger millet 
is grown all over south India in almost all soils and in all 
seasons. It is grown both as a dry and irrigated crop. As an 
irrigated crop it is largely grown in Madras and in Andhra 
Pradesh. 
Berger Joseph (1962) did his work on India and reported in 
his paper titled 'Maize production and the manuring of 
maize' that K.T.H. variety is very popular and conmonly 
grown in Uttar Pradesh posseses a long ear swollen base and 
tapering apex. Maize is grown under diverse conditions of 
soil type, rainfall and temperature. The rainfall in the 
maize growing areas ranges from 380 to 635 -nm. in the 
northwest plains of Rajasthan to about 2030 am. in the hills 
of Darjeeling and Kalimpong. During the crop season, tempe-
rature ranges from about 27 -35 C. in Rajasthan and in the 
plains of northwest India, to 10 -30 C in the submountainous 
Himalayan regions. The crop is successfully raised on a wide 
variety of soil types ranging from the alluvia of the Indo-
Gangetic plains to the black soils of the Deccan. 
Randhawa, M.S., Mitra, Ashok.,Mehta, G,, (1965) have shown in 
their authoriatative book "Farmers of India" volume III by 
I.C.A.R. New Delhi, that the most important millets are 
1. Kanitkar, N.V., 'Dry Farming in India', New Delhi, 
1944. 
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ragi, bajra, sowa and jowar in northern plateau and central 
table land. They are grown as rainfed crops in the hill 
tracts of the Northern plat'3au and in the central table land 
and eastern ghat region. 
Barley growing regions in the United States are 
discussed by Poehlman J.M. (1960). He showed that Barley, 
one of the oldest of the cultivated cereals, is widely grown 
in many climates of the world. Early spring type grow 
within the Arctic circle, further north than any other 
Cereal, Barley grows in the arid climates of the Sahara, the 
h:i.gh plateaus of Tibet and the tropical plains of India. 
Barley is tolerant of alkali, drought and forest. Yet it 
produces best where fertility is favourable and the spring 
season, are long and cool. 
'Principles of crops husbandry in India' has been 
written by Aiyer, A.K. Vengna Narayan (1975). In the book 
the authors mention that the principles and methods of the 
conservation of soil moisture assume great importance in the 
practice of dry farming. They are very important so far as 
the cultivation of crop is concerned, and they imfluence in a 
special manner where the rainfall is low. 
Sadikin, S.W. (1976-1980) selected Indonesia as his experi-
ment station and did his work till 5 years (1976-1980). He 
reports that corn is used as a main staple food instead of 
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rice in some areas. It has been found that the harvested 
area (2,500,000 ha.) and an average yield of 1.3 tonnes/ha 
have not changed much in the past five years. However, the 
new varieties with modest inputs produce yields of 3.5 
tonnes/ha on farmer's field. 
Bagh Singh (1977) I.A.R.I. New Delhi, reports in his book 
'Races in Maize' that over 80 per cent of the maize produ-
ced in India is used directly as hunan food. Nearly 10 per 
cent of the produce is utilized by the starch industry, and 
as a poultry and cattle feed. The bulk of the maize is 
consumed in the form of unleavened bread. In the north-
eastern Himalayan region maize is mainly used for brewing. 
Some of the tribes like Wanche and Nagas are mostly 
dependent on maize. The area of cultivation is shifted after 
some time, the process called Thumb. 
Dr. Hussain Md. Azmad (1983) reported that maize programme at 
BARI has developed high yielding medium duration variety 
through national and international variety testing 
programme. Maize research at BARI made substantial progress 
in various aspects in late seventies and early eighties. 
Rao, M.V. (1986) presented his paper in the first Inter-
national small millets workshop held in Banglore, and 
reported millets as small grained cereals, the smallest of 
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them includes finger, kodo, foretail, proso, little and 
barnyard millets. They are staple food of millions inhabi-
tating the arid and semi-arid tropics of the world. 
Small millets in India occupy 4.5 per cent of the 
cultivated area and are confined to vast stretches of drylands 
and hilly tracks. 
Sampath, T.V.; Singh, D.N.; Bandala, K.V.; Rizvi, S.M. (1986) 
worked on small millets in Indian agriculture and reported 
that out of the total area of 126.57 million hectares in 
1984-85 under foodgrain, the small millets area in India was 
just 5.78 million hectares or 4.56 per cent. 
Kishor, Sherchan (1986) presented = paper titled Impor-
tance, genetic resources and varietal improvement of Finger 
millet in Nepal. He has shown that finger millet is a very 
important crop in Nepal ranking fourth in area ard production 
after rice, maize and wheat. In spite of its importance, it 
has received little attention fro:: researchers and is 
frequently referred to as one of the neglected crops of Nepal. 
Kumar Ashok (1988) did his work on Bihar and reported about 
the importance of foodgrain in agricultural economy. 
Zebrath, B.J. and Sheard, R.W. (1991) reported in their paper 
'Response of barley yield components to nitrogen rate under 
low and high input management systems', that increasing rates 
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of nitrogen fertilizer may increase disease and lodging in 
cereals. 
In India, however effective steps in this direction 
were undertaken by Imperical Council of Agricultural Research 
in 1930's. In 1935, five regional centres at Rohtak, 
Shalapur, Bijapur, Raichur and Hagari vere set up as 
experimental stations in different agro-clinatic conditions. 
Earlier investigations were mostly conducted on the semi-
arid and sub-humid lands of India. The need to make 
enquiries in the dry lands were realized later. 
There are three distinct phases of research approach 
in dry farming in India. The first phase of research 
stretches from the early 1930's to 1960 are largely 
comprised a generalized and observational analysis of dry 
farming problems which were scarcely supported by quantified 
data. 
A revolution in research approach came in 1960s. The 
Central Arid Zone Research Institute (CAZRI) and dry farming 
cell in the Indian Agricultural Research Institute under the 
auspices of the Indian Council of Agricultural Research 
(ICAR) were established during this period. This phase 
introduced a general quantitative analysis. 
1. Qurashi, Salahuddin "Regional Perspective on Dry 
Farming". Rawat Publication, Jaipur, 1989. 
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Revolution came very fast in the research approach in 
1970s. During this period an intensification and specia-
lization of enquiry in compartmentalized and quantified form 
took place. 
Some of the scientists worked on Uttar Pradesh are 
P.S. Bhatnagar, Randhawa M.S., Nath, V., Kapoor, A.C. and 
Gupta, Y.C. etc. 
In order to revitalize the study of "The production 
and distribution of coarse grains in Uttar Pradesh", the 
present study of reassessment of production and distribution 
of coarse grain is undertaken. 
CHAPTER - I 
GENERAL DESCRIPTION OF UTTAR PRADESH 
CHAPTER - I 
GENERAL DESCRIPTION OF UTTAR PRADESH 
Uttar Pradesh is a part of the great plains lying 
approximately between 23°52'N and 31°18'N and 77°10'E and 
89°39'E covers an area of about 294,413 square kilometres. 
Uttar Pradesh is the fourth largest state of India 
according to areal coverage preceeded by Madhaya Pradesh, 
Rajasthan and Andhra Pradesh. This land-locked state 
covering nv^ arly 9 per cent of the total area of our country 
is surrounded by Tibet and Nepal in the North and the states 
of Himachal Pradesh in the northwest, Haryana in the west, 
Madhya Pradesh in south and southwest and in the east. 
Except for a few areas, the entire state is a vast, 
verdant plain watered by the river Ganga, Yamuna, Gomti and 
Ghaghra and a number of smaller streams, such as the Chanbal, 
the Betwa, the Ken, the Rapti and the Ramganga, besides a 
network of canal constructed by the government. 
Structurally, the state of Uttar Pradesh lies between 
the old Indian peninsula and the recently built Himalayan 
chain. Most of the surface of the state constitutes the 
Indo-gangetic plains, an ultra recent tract in terms of 
physical evolution. In its widest part the plain is about 
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400 kilometre wide and is about 2,400 kms. in its length. 
Culturally, the region present an amalgam of pre-
hectoric to present culture, while politically, due to the 
proximity of national and regional capitals, is has enjoyed 
relatively greater stability with interrruptions 
occasionally during shorter transitions induced during the 
change over the dynasties. 
The general climate of the plain is warm and dry, 
but the eastern and the Bundelkhand regions, in particular, 
experience excessive heat during summer months. Most of the 
area is fertile and well cultivated. Although maximum 
production has usually been rendered extremely difficult by 
a variety of factors, such as uneven distribution of rain-
fall, unscientific methods of cultivation etc. wheat rice 
(grown chiefly in the eastern and sub-Himalayan Districts) 
barley, gram, millets, pulses and oilseeds are the principal 
agricultural crops. The Gorakhpur, Meerut, Lucknow and 
Rohilkhand divisions and a few other districts are the ^ain 
sugarcane producing areas. Thus agriculture, the aain 
industry of Uttar Pradesh, is the principal source of liveli-
hood of more than 74 per cent of its population and a subsi-
diary source of income to another eight per cent. 
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Physical Divisions 
The state Uttar Pradesh on the basis of its relief 
and surface drainage can be divided into following broad 
physical divisions: (1) Montane tract (2) Sub-montane tract 
(3) The Ganga plain, and (4) The Trans-Yanuna tract. 
I. Montane Tract 
This tract makes the extreme northern part of the 
state. The region is separated by the rivers Tons from 
Himachal Pradesh in the west and by the Kali from Nepal in 
the east. 
This region is marked with gradual changes in 
physical features of climate and vegetation as one moves from 
the plain towards the hills. On the basis of the physio-
graphic attributes such as absolute and relative reliefs, 
the region may be divided into three major sub-divisions. 
(i) The Greater Himalayas: 
It is a zone about 50 km. wide with a mean relief 
between 4,800 m. and 6,000 m. The relief culminates in the 
peaks of Nanda Devi (7,817 m.) and Kamet (7,756 ra.). This 
sub-division consists of four groups of snow-clad peaks which 
are the sources of glaciers. 
(ii) The Lesser Himalayas: 
It is a tract of an approximate width of 75 km. and 
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is a tangled mass making a series of ridges separated from 
and it is a interwoven mass where the deep valleys separate a 
series of ridges from each otherby deep valleys. The average 
relief of the ridges in this zone ranges between 1,500 and 
2,700 metre and a valley bottoms between 500 amd 1,200 metre. 
This zone is separated from the Himalayas by the main 
'Bou dary thrust'. In the outer fringe of Lesser Himalayas 
lies the lake basins e.g. lake of 'Nani Tal'. 
(iii) The Siwaliks: 
A long chain of narrow and low hills stretching from 
the northwest to southeast direction parallel to the major 
ranges of the Lesser Himalayas is known as Siwaliks. One the 
southern slopes they have steep scarps, while on the north 
they step down gently to the duns. Dehra dun is the largest 
and most developed among all duns. 
II. Sub-Montane Tract 
This region builds a narrow tract along the foot-
hills extending from the districts of Bijnor up to Gorakhpur. 
This zone is formed of three district portions. 
First, the region of bhabar, which lies immediately 
below the foothills with a strip of land about 32 km. wide 
in the west and gradually becoming narrower in the east. 
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The second, strip of land is known as Tarai. This 
tract is damp & marshy, long grasses & scrub and presence of 
water are the especiality of this tract. 
Thirdly, the other districts of the plain partake the 
nature of tarai, more especially in their northern portions. 
The rainfall is heavy and the streams are numerous. The 
whole region looks like a sloping plain. 
III. The Ganga Plain 
This plain extends in more than half of the Uttar 
Pradesh's area (86,041 sq. km.) from northwest to southeast. 
The whole plain is subdivided into five regions. 
(a) The Ganga Yamuna Doab, 
(b) Ganga-gomti interfluve, 
(c) Gomti-ghaghra interfluve, 
(d) Trans-ghaghra tract, and 
(e) Rohilkhand tract 
The two rivers viz., Ganga & Yamuna have enriched the 
plain with fertile alluvial deposits. This tract is about 
832 km. in length and 104 km. in width. This portion is the 
most fertile part of the state, possessing the highest 
agricultural productivity level. 
Ganga-Gomti-interfluve is less fertile as compared 
to that of Gnaga-Yamuna Doab. 
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Gomti-Ghaghara interfluve lies between the rivers 
gomti & ghaghra. When ghaghra descends from the mountains it 
brings lot of sand, that is the reason of poor fertility 
status of the soil. 
Trans-Ghaghra tract lies between the Himalayas and 
Tarai in the north and the ganga-ghaghra interfluve of the 
south. The fertility status of the soil further goes down. 
Bijnor, Moradabad, Rampur, Pilibhit and Bareilly form 
part of Rohilkhand tract. The soil is poor in respect of 
nutrients. 
IV. Trans-Yamuna Tract 
This tract is slightly different from the main areas 
of the state. The districts of Jhansi, Jalaun, Hamirpur and 
Banda are the part of Bundelkhand region. The soil is 
infertile and generally rocky in nature. 
Climate 
Climate, an important and vital organ of physical 
environment controls soil, temperature, natural vegetation, 
rainfall and animal life and human activities. On the whole, 
the climate of Uttar Pradesh is of tropical monsoon type with 
the exception of the northern mountainous zone where the 
element of increasing attitude renders the climate of 
temperature type. Apparently, the region is transitional in 
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nature between the dry Punjab-Haryana tract and the Humid 
middle ganga plain. The average weather conditions that 
emerge out of the combination of various climatic elements 
lead to the recognition of four well marked seasons. These 
four seasons are the hot summer, the wet summer, the pre 
winter transitional season and the winter. 
Temperature 
While studying the climate of Uttar Pradesh one 
should not lose sight of temperature since climate is the 
sum-total of a series of weather conditions which include 
temperature besides rainfall, pressure and other factors. 
There is a gradual rise in teriperature from mid-
February onwards and it starts increasing rapidly by march 
end and continues through may to raid-June. Unless the 
rapidly increasing temperatures are checked by the inver-
sion of humid easterlies an average temperature of about 
40 C prevails in most of the plain region. The hot and dry 
westerlies locally termed as loo; and blowing from Punjab-
Haryana tract further aggrevate the condition in want of 
sufficient relative humidity. Places like Gonda, Meerut and 
Bareilly experiences comparatively lower temperatures because 
of their nearness to the Himalayas. The loo, relative 
humidity and the occurrence of heat waves sometimes 
accentuate the temperature conditions. Agra experienced 
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48.3°C (June 2 1869) and Gonda had maximum temperature of 
49.9°C (May 8, 1958) pre-monsoon showers are sufficiently 
meagre and add only 1 per cent to the annual amount of 
rainfall at Bareilly and 5 per cent at Behraich. 
The mean annual minimum temperature in the plains 
varies 25.5°C to 20.5°C in the f oothills it falls down to 
about 12.9°C. The temperature north of this isotherm 
decreases with increase in attitude whereas in the southern 
part no major deviations are recorded. 
The above facts may be summed up thus: 
1. The mean annual temperature, both minimum and maximum 
vary little in central and southern Uttar Pradesh 
but decreases in the plains of northern Uttar 
Pradesh situated in the higher latitudes, 
2. The temperature of the hilly areas are lower than 
those of the central and the southern Uttar Pradesh 
by 2°C to 5°C. 
3. In northern Uttar Pradesh in plains and duns and 
Dawars the temperature gradient is not steep. 
Rainfall 
From the annual average rainfall of the plain tract 
of the state, it is clear that it varies from 40 cms. to 
200 cms. The tarai area gets about 120 cms. the eastern 
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part of the Pradesh gets 100 to 200 cms, the western part 
gets about 60 to 100 cms, and the plateau area receives 100 
to 120 cms of rainfall. The highest amount of rainfall in 
the mountainous area is recorded at Nainital (269 cms.) and 
Mussoorie (253.7 cms) while Gorakhpur (184.7 cms.) is the 
rainiest place on the plain. The minimum amount of annual 
rainfall (54.4 cms) is recorded at Mathura. 
The areas of the lowest rainfall is bounded by a 
triangle formed by joining Delhi, Manipuri and Agra in the 
west of Uttar Pradesh. 
Flora and Fauna 
At present an area of 50, 125 sq./kms. is covered 
with forests which accounts for about 17.03 per cent of the 
total area of the state. This forest coverage is much below 
the target set by our national forest policy. In accordance 
with this policy, 33.3 per cent of the total land of state 
should be covered with forests. The details of the policy 
reveals that 60 per cent of the mountainous tract and 20 per 
cent of the plain region should be under forests. Forests 
are a very useful source of economy. 
The distribution of forests in Uttar Pradesh is not 
only uneven but its quality is also poor. Only 47 per cent 
of the mountainous area and about 3 per cent of the plain 
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tracts is under forest. A wide spatial and special variation 
of forests is observed in Uttar Pradesh. 
With regard to the fauna found in the forests of 
Uttar Pradesh Yak, fore, lion, jackal, tiger, deer, bear etc. 
are found in the mountainous forests of the state. In new 
policy with a view to preserve faunal wealth stringent 
restrictions have been imposed on shooting and many deer 
parks and zoological parks are being developed and maintained 
at some stations. Jim Korbet National park is an example of 
this. 
Soils 
Soil constitute the natural medium which supports the 
growth of plants on the earth surface. Soil formation is a 
very slow but ceaseless process. The climate, particularly 
the rainfall acting over a long period of time, is the most 
important factor responsible for successive changes in soil 
development. These successive stages in soil development are 
termed infancy, youth, maturity and old stage. 
The four classes into which the soils of Uttar 
Pradesh may broadly be divided are: 
(a) The alluvium of west and northwest lighter in 
texture. 
(b) The alluvium of the east is heavier in texture. 
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(c) The alluvium of the Centre-Texture intermediate 
between the east and the west. 
(d) The alluvium of Northeast - Developed on calcareous 
parent material. 
The soils of Uttar Pradesh tends to become havier from 
the northwest to the southeast. In the districts of Agra, 
Mathura, Aligarh and Meerut where the conditions are semi 
arid, patches of alkaline soils as well as of alluvium 
covered by wind borne sand are quite common. In eastern 
Uttar Pradesh the areas are relatively low lying and subject 
to damage by floods. However the freshly deposited silt 
enhances the fertility of many soils and permits the growing 
of excellent rabi crops. In high lying parts, the soil 
consists of old alluvium, made up of yellowish clay with 
frequent deposits of Ranker and shows marks of continued by 
streams rushing down from the Himalayas to join the Ganga in 
the south. In some places fresh sand has been deposited 
these streams when in flood. 
The formation of the soils of the state can be 
classified into following geological groups. 
(1) Ancient crystalline and Vindhayan rocks of the 
southern plateau. 
(2) The tertiary and Mesozoie sedimentary rocks of the 
southern plateau. 
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(3) The recent and sub-recent rocks of the Indo-ganga 
alluvium. 
(1) The Archaean terrain of Bundelkhand possesses the 
character of red soil. The colour of the soil is due 
to more wide diffusion than to a high proportion of 
iron. They are generally poor in nitrogen, 
phosphorus and humus. The alkali content, however is 
fair. 
(2) Soils of this group occupy small areas of the hilly 
and the mountainous ground of the Himalayas. They do 
not form a compact and homogeneous soil groups. 
(3) The soils made of recent and sub-recent rocks cover a 
area of 30,000,000 sq. miles and occupy the most 
populous parts of India. In this immense tract, the 
main features of the soils are derived from their 
deposition as suits by the tributaries of the Indo-
ganga system. 
Agriculture 
Agriculture and livestock are two dominant sectors of 
economy of Uttar Pradesh. They provide sustenance to about 
80 per cent of the total population of the state. 
The regional economy of Uttar Pradesh is dominated by 
agriculture. About 22 per cent of the cultivable land of 
our country is located in Uttar Pradesh, alone and the state 
hss the credit of producing only about 18 per cent of che 
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foodgrains of country. 
'Conceding that agriculture is the "least protected 
sector" of the economy, the survey maintains that its access 
to world markets needs to be improved so that it can make a 
more substantial contribution to experts.' 
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COARSE GRAIN IN INDIA 
The present work is an attempt to examine the 
production and distribution of coarse grain in India since 
1950-51. 
Before analysing the area and production of selected 
coarse grain crops of India, it would be worthwhile, to go 
through some basic ideas about crops. 
The agricultural resources of India may be said to be 
more or less in an undeveloped conditions, coarse grain are 
cultivated mostly all over India. Main coarse grain crops of 
India are Jowar (Sorguin vulgare), Bajra (Penniselum-
lyphoideum), Maize (Zea Mays), Ragi (Finger millet). Barley 
(Hordeum vulgare) Oat and Sorghum etc. 
In India Jowar is next to rice and wheat in the total 
acrage. It is popularly grown as main source of food and 
fodder crop of poor people on drylands in the central and 
peninsular India. Greatest merit of jowar is that it has 
capacity to resist drought. It grows well on variety of 
soils, but is best suited to deep fertile loams or black 
soils. On the whole, in India the yield of jowar (Sorghum 
vulgare) per hectare is low, although, it varies from region 
to region. One of the reasons of low production of jowar is 
the low per hectare average grain yield due to slow spread of 
high yielding hybrids in the country. Since available 
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hybrids are capable of yielding 2000 kg./hectare in drought 
years and upto 6000 kg./hectare under normal rainfall 
conditions. 
Bajra (Penniselum typhoideum) is one of the major 
coarse grain crops and chief food of the poor people in 
peninsular India. It grows well on the lighter sandy, sandy 
loam and sandy soils of Rajasthan and Gujarat, poorer, red 
and shallow black soils in the north western quadrant of 
Deccan plateau, 
Ragi (Finger millet) has many valuable features which 
mask it off sharply from other food grains. It is one of the 
hardiest crops suited for dry farming. It can grow under 
conditions of very low rainfall, and can withstand very 
severe drought, reviving again with a good shower of rain 
with remarkable vigour It is a grain of great nutritive 
value, and is considered more sustaining for people doing 
hard physical work than any other grain. It can be grown as 
a dry crop as well as under irrigation. 
In India like bajra and maize, ragi is sown in the 
Kharif season. Sowing takes place between May and August, 
and harvesting between September and January. 
Barley (Hordeum vulgare) is quite an important cereal 
in northern India. In Uttar Pradesh barley can be grown under 
a wide range of conditions particularly of soils and climate. 
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The chief barley growing regions are the higher Himalayas in 
northwest India (30 per cent) and the central part of east 
Uttar Pradesh plains (16.30 per cent). 
Barley thrives best on well drained and moderately 
rich soils. However, this crop has low water requirenient 
than wheat. It gives economically higher yields in areas 
with low or uncertain rainfall and v^ ere ever the supply of 
irrigation water is inadequate. In these regions where 
barley is raised as an irrigated crop it is traditionally 
grown on marginal lands where cultivation of wheat does not 
give suitable returns. 
The All India Co-ordinated Barley Improvement 
project started in 1967 has led to release of a number of 
improved varieties of barley for rainfed, irrigated, late 
sown and moderately saline-alkaline soil conditions which are 
capable of giving 15 to 20 per cent more yield than the 
existing ones under cultivation. 
Maize (zea mays) has good status among the cereal 
crops. Unlike in the western countries maize is essentially 
a cereal used as human food in India and only a small portion 
of it is used as a green fodder. It is grown on the plains 
and uplands and also on hills and mountains where rainfall 
is moderate. It is the chief food grain only among certain 
hill citizens. 
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To improve the productivity of maize crop, an All 
India Co-ordinated Maize Improvement project was started in 
1957 with the help of Rockfeller Foundation. 
Since this study is based on selected coarse grain 
crops, therefore, it would be worthwhile to examine their 
relative position with regard to area and production. The 
development of coarse grains has assumed a greater importance 
since it directly benefits the small and marginal farmers. 
Coarse grains are grown under rainfed conditions. The total 
area under coarse grains in India was about 36 million 
hectares in 1987-88. While in 1989-90 it became 38 million 
hectare. This is about 30 per cent of country's total area 
of 127 million hectares under food grains. The production of 
coarse grains was 31.5 million tonnes in 1988-89, which 
increased to 34.3 million tonnes in 1989-90. 
In the first three years of seventh plan, production 
of coarse grains has almost stagnated at 26 million tonnes 
as against 31.2 million tonnes in 1984-85 and a record level 
of 33.9 million tonnes in 1983-84. This can largely be 
attributed to diversion of acreage to other food and cash 
crops. 
Maharashtra is the largest jowar growing state of 
India, accounting for about 42 per cent of the area and 50 
per cent of production of jowar in 1987-88. Rajasthan, 
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Gujarat and Haryana are the major bajra producing states. 
Maize is an important crop in the states of Uttar Pradesh, 
Rajasthan and Bihar. Barley is mainly grown in the states of 
Uttar Pradesh and Haryana. 
TABLE - 1 
AREA AND PRODUCTION OF COARSE GRAINS IN INDIA 
1985-86 
Crop 
Jowar 
Bajra 
Maize 
Small 
Millets 
Ragi 
Barley 
Total 
Area 
(000 hec-
tare) 
15789 
10689 
5879 
3169 
2354 
1378 
39258 
Percentage 
of coarse 
grain 
40.22 
27.23 
14.98 
8.07 
6.00 
3.50 
100.00 
Production 
(000 Tonnes) 
10123 
3683 
6890 
1297 
2522 
1952 
26467 
Percentage 
total coarse 
grain 
38.25 
13.92 
26.03 
4.90 
9.53 
7.37 
100.00 
It is clear from Table - 1 that jowar 
covered an area of 157,89,000 hectares which was 40.22 per 
cent of the total area under coarse grains, and the produc-
tion of jowar was 10123,000 tonnes which was 38.23 per cent 
of the total production of coarse grains. This was however 
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offset by the decline in production of other coarse grain 
like bajra, maize and barley. Bajra covered an area of 
10689,000 hectares but production was only 3683,000 tonnes 
which was 14.98 per cent of the total area covered under 
coarse grains. Small millets, ragi and barley covered an 
area of 8.07 per cent, 6.00 per cent and 3.50 per cent 
respectively, and the production of these crops was 4.90 per 
cent, 9.53 per cent and 7.37 per cent respectively, under the 
total coarse grains production in the same period. The fall 
in these coarse grains was marginal. 
However, at present the case of coarse cereals is 
disappointing. The combined area under jowar, bajra and 
maize declined in percentage from 28.6 in 1950-51 to 24.2 in 
1990-91 (expressed as a percentage of total area under food 
grains). Moreover "Low rate of profit, low value status and 
restricted demand as they are produced and eaten by poor 
people, restrict their absorption capacity for yield-
enhancing high cost inputs like commercial fertilizer." 
There is a competition between the coarse cereals and 
superior cereals like rice and wheat. Which are available 
at lower price than that of coarse cereals in some areas of 
2 
India. As a consequence of all these factors, area under 
1. Murthyunjanya and Praduman Kumar "Crop economies and 
cropping pattern changes",Economic and Political 
Weekly, pp. 168, Dec. 23-30, 1989. 
2. Wheat 340-345 fe. per quintal, Jowar 400 ^. , Bajra 
224 fe. Maize 300 fe. Barley 275 &./quintal 23rd 
June 1993, AMAR UJALA. 
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coarse cereals in most of the states either stagnated or 
2 decreased significantly. Coarse grains are an important 
item of consumption for rural poor, consequently efforts are 
being made to stabilise production of coarse grains at a 
higher level. The target for production in 1990-91 has been 
fixed at 33.3 million tonnes. For achieving the target 
SFPP- maize is being implemented in 50 districts spread over 
10 states, SFPP - Jowar in 33 districts of six states. The 
programme components includes distribution inputs like 
certified seeds, pesticides, plant protection, equipments, 
farm implement etc., at subsidised rates. With development 
measure and favourable weather, the production target may be 
2 
achieved and may even be exceeded. 
1. Mishra and Puri "Indian Economy" Himalaya Publishers 
House 1992, p. 442. 
2. Information India 1990-91 (global view), S.P. Agrawal, 
J.C. Aggarwal, p. 319. 
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PRODUCTION AND DISTRIBUTION OF COARSE GRAIN IN 
UTTAR PRADESH SINCE 1950-51 
The present study is an attempt to examine the produc-
tion and distribution of coarse grain in Uttar Pradesh since 
1950-51. 
Before analysing the area and production of selected 
coarse grain crops, it would be worthwhile to go through some 
basic ideas about crops, their sewing and harvesting seasons. 
There are two main crop seasons in Uttar Pradesh, 
Kharif or the season of summer crops, and rabi or the season 
of winter crops. Accordingly, sowing in Uttar Pradesh, in the 
Kharif season begins generally on the onset of southwest 
monsoon in mid-June, while rabi season starts at the beginning 
of winter season, i.e. at the end of October or early November 
when the monsoon has receeded. The food crops grown in kharif 
season area, Rice, Jowar, Bajra, Maize, Gram, Pigeon-
pea, Green Gram, Groundnut and Sugarcane. These crops require 
high temperature and abundant supply of water. The food 
crops of rabi seasons are wheat, lentils, barley, peas and 
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potatoes. These crops require cool weather and moderate 
supply of water. 
The harvesting period of kharif crops starts at the 
end of monsoon i.e. September to October, and the rabi crops 
are generally harvested from March to April. 
Since this study is based on selected coarse grain 
crops, therefore, it would be worthwhile to examine their 
relative position will regards to area and production. The 
crops selected are: barley, bajra, maize, jowar and small 
millets. 
TABLE - 2 
ESTIMATES OF AREA AND PRODUCTION OF COARSE GRAIN 
IN UTTAR PRADESH - 1950-51 
Crop 
Barley 
Bajra 
Jowar 
Maize 
Small 
millets 
Total 
Area 
(Hectare) 
19,47,417 
10,44,747 
9,41,129 
8,33,948 
3,93,853 
51,61,094 
Percentage 
of 
Coarse-grain 
37.73 
20.24 
18.24 
16.16 
7.63 
100.00 
Production 
(Metriction) 
17,12,822 
6,72,680 
6,46,033 
6,51,074 
1,81,386 
38,63,995 
Percentage 
of Coarse-
grain 
44.33 
17.41 
16.72 
16.85 
4.79 
100.00 
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Table - 2 shows the total area under specific heads, 
i.e. Barley, Bajra, Jowar, Maize and small millets and their 
production of the sum of area under the coarse grain crops. 
It is evident from table - 1 that in 1950-51, 37.73 per 
cent area was under the cultivation of barley and production 
of barley was 44.33 per cent, 20.24 per cent of the area was 
under the cultivation of bajra but the production was only 
17.41 per cent, 18.24 per cent area was under the cultivation 
of jowar and production was 16.72 per cent, 16.16 per cent 
area was under the cultivation of maize and the production 
was 16.85 per cent, 7.63 per cent area was under the culti-
vation of small millets and the production was 4.79 per cent. 
It can be said that barley was the dominent coarse grain crop 
in 1950-51. 
TABLE - 3 
ESTIMATES OF AREA AND PRODUCTION OF COARSE 
GRAIN IN UTTAR PRADESH : 1955-56 
Crop 
Barley 
Bajra 
Maize 
Jowar 
Small 
millets 
Total 
Area 
(Hectare) 
19,69,329 
11,08,102 
9,59,675 
8,78,334 
3,80,307 
52,95,747 
Percentage 
of coarse 
grain 
37.18 
20.93 
18.12 
16.59 
7.18 
100.00 
Production 
(Metricton) 
16,27,299 
5,68,163 
6,25,529 
3,80,437 
1,28,328 
33,29,756 
Percentage 
of coarse 
grain 
48.87 
17.06 
18.78 
ll.-W 
3.85 
100.00 
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In 1955-56 in case of barley, in spite of decrease in 
area the production was increased by 4.54 per cent. It will 
be seen from the table - 2 that in absolute terms, the growth 
rate of productivity of small millets was considerably lower 
than that of any other crop. In case of bajra the area under 
the cultivation was 20.93 per cent, while production was only 
17.05 per cent. On the other hand there was balance in the 
area (18.12 per cent) and production (18.78 per cent) of 
maize. In case of jowar, production (11.44 per cent) was 
less in comparison to area (16.59 per cent). 
It is clear from the tables of 1950-51 and 1955-56, 
that there was not any major change in the area under the 
cultivation of coarse grain crops, but there were some remark-
able changes in the figures of production of coarse grains. 
Production of barley was increased by 4.54 per cent in 
1955-56. Production of bajra was almost same in both the 
years. Production of jowar was increased by 2.06 per cent in 
1955-56, but there was a sharp decrease in the production of 
maize. It was decreased by 5.28 per cent. There was a 
marginal decrease of 0.94 per cent in the production of small 
millets in 1955-56. 
In 1960-61 barley occupied 34.90 per cent of the total 
area under coarse grains and accounted for 49.49 per cent of 
the total coarse grain production. The improvement in the 
yield of barley was a major factor in the increase in its 
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TABLE - 4 
ESTIMATES OF AREA AND PRODUCTION OF COARSE 
GRAIN IN UTTAR PRADESH : 1960-61 
Crop 
Barley 
Bajra 
Maize 
Jowar 
Small 
millets 
Total 
Area 
(Hecrates) 
18,46,295 
10,89,546 
10,54,085 
8,94,340 
4,05,693 
52,89,959 
Percentage 
of coarse 
grain 
34.90 
20.60 
19.93 
16.91 
7.66 
100.00 
Production 
(Metricton) 
16,87,163 
4,29,122 
6,25,236 
4,94,674 
1,73,246 
34,09,441 
Percentage of 
coarse grain 
49.49 
12.59 
18.34 
14.51 
5.07 
100.00 
production during the period under review. It will be seen 
from the table that the area under cultivation of bajra was 
20.60 per cent, and the production was 12.59 per cent. Area 
under the cultivation of jowar was 16.91 per cent, but 
production was 14.51 per cent. Area under small millets was 
7.66 per cent and production was 5.07 per cent. 
It is clear from the comparison of the tables of 
1955-56 and 1960-61, that the area under the cultivation of 
barley went down by 2.28 per cent in 1960-61. On the other 
hand area under the cultivation of maize increased by 1.81 per 
cent, but there was not any major change in the area under 
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cultivation of jowar, bajra and small millets. There were 
slight changes in the figures of production of barley and 
maize, a sharp decrease of 4.47 per cent in the production of 
bajra in 1960-61. Production of jowar and small millets was 
increased by 3.07 per cent and 1.22 per cent respectively. 
TABLE - 5 
ESTIMATES OF AREA AND PRODUCTION OF COARSE 
GRAIN IN UTTAR PRADESH : 1965-66 
Crop 
Barley 
Maize 
Bajra 
Jowar 
Small 
millets 
Total 
Area 
(Hecrares) 
14,81,307 
11,69,992 
9,86,766 
8,56,181 
3,21,402 
48,18,148 
Percentage of 
Coarse grain 
30.77 
24.28 
20.49 
17.78 
6.68 
100.00 
Production 
(Metricton) 
13,42,044 
11,20,964 
5,86,437 
4,50,560 
2,01,780 
37,01,785 
Percentage 
of Coarse 
grain 
36.25 
30.28 
15.84 
12.17 
5.45 
100.00 
It will be seen from table - 5 that in 1965-66 the area under 
cultivation of barley was 30.77 per cent and production was 
36.25 per cent of the total coarse grain. Earlier bajra was 
the second dominant crop, but in 1965-66 maize took its place, 
according for the area of 24.28 per cent and production 
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30.28 per cent of the total coarse grain. Bajra covered an 
area of 20.49 per cent its production was only 15.84 per cent 
of the total coarse grain. Area under cultivation of jowar 
was 17.78 per cent and production was only 12.17 per cent. 
Small millets occupied 6.68 per cent and produced 5.45 per 
cent of the total coarse grain. 
The picture of cropping pattern in 1965-66 was very 
different from 1960-61. On the one hand, area under culti-
vation of barley was decreased by 4.13 per cent while on the 
other hand area under cultivation of maize was increased by 
4.35 per cent. It is very surprising that there was a sharp 
increase in the area as well as production of maize in 
1965-66. This was, however, offset by the decline in area and 
production of other coarse grain crops. There was not any 
major change in the area under the cultivation of jowar, bajra 
and small millets. 
However, there was not any correlation between the 
figures of production in 1960-61 and 1965-66. For example, in 
the production of barley there was a sharp decrease of 13.24 
per cent in 1965-66 and at the same time production of maize, 
barley and small millets was increased by 11.91 per cent, 3.25 
per cent and 0.38 per cent respectively. The production of 
jowar on the other hand was decreased by 2.34 per cent in 
1965-66. 
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TABLE - 6 
ESTIMATES OF AREA AND PRODUCTION OF COARSE 
GRAIN IN UTTAR PRADESH : 1970-71 
Crop 
Barley 
Maize 
Bajra 
Jowar 
Small 
millets 
Total 
Area 
(Hectares) 
12,23,052 
15,08,206 
11,21,080 
7,34,243 
3,05,084 
49,91,664 
Percentage 
of Coarse 
grain 
26.50 
30.21 
22.46 
14.71 
6.12 
10.00 
Production 
(Metricton) 
14,30,499 
17,98,662 
8,81,952 
4,85,994 
2,16,115 
48,13,224 
Percentage 
of Coarse 
grain 
29.72 
37.37 
18.32 
10.10 
4.49 
lOC.OO 
it will be seen from Table - 6 that maize was the first 
dominant crop in 1970-71. Area under the cultivation of niaize 
was 30.21 per cent, while production was 37.37 per cent. Area 
and production of barley occupied the second place in 1970-71. 
Barley covered an area of 26.50 per cent and production of 
barley was 29.72 per cent. Decrease in area and production of 
barley was due to the increase in case of maize. Bajra 
occupied 22.46 per cent of the total coarse grain area and its 
production was 18.32 per cent. Area under the cultivation of 
jowar was 14.71 per cent while its production was only 10.10 
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of the total coarse grain production. Small millets occupied 
for 6.12 per cent area and 4.49 per cent production. 
It is clear from the tables of 1965-66 and 1970-71 
that there was an increase of 5.93 per cent in the area under 
maize. However, the area under barley decreased by 4.27 per 
cent. Bajra experienced an increase of 1.97 per cent in its 
area, but there was a decrease of 3.07 per cent in the area of 
jowar. Any major change was not recorded in the figure of 
area under the cultivation of small millets. 
There were some remarkable changes in the figures of 
production in 1970-71. Production of maize and bajra was 
increased by 7.09 per cent 2.48 per cent respectively. On the 
other hand production of barley, jowar, and small millets was 
increased by 6.53 per cent, 2.07 per cent and 0.96 per cent 
respectively. 
TABLE - 7 
ESTIMATES OF AREA AND PRODUCTION OF COARSE 
GRAIN IN UTTAR PRADESH : 1975-76 
Crop 
Maize 
Barley 
Bajra 
Jowar 
Small 
Millets 
Total 
Area 
(hectares) 
13,82,356 
11,67,048 
10,07,387 
7,09,789 
2,76,651 
45,43,231 
Percentage of 
coarse grain 
30.43 
25.68 
22.17 
15.62 
6.10 
100.00 
Production 
(Metricton) 
10,01,522 
13,40,482 
7,26,393 
4,62,032 
1,61,690 
36,92,119 
Percentage of 
coarse grain 
27.13 
36.13 
19.67 
12.51 
4.38 
100.00 
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It is surprising that in 1975-76 area under the cultivation of 
maize was 30.48 per cent, but production of maize was only 
21.13 per cent, while area under the cultivation of barley was 
only 25.68 per cent and the production was 36.31 per cent. On 
the other hand area under the cultivation of bajra was 22.17 
per cent and production was only 19.67 per cent. Jowar was 
sown on an area of 15.62 per cent of the total coarse grain 
area, but the production of jowar was only 12.51 per cent. 
The position of small millets was also not satisfactory. 
It is clear from the results obtained by the compari-
son of the statistics of 1970-71 and 1975-76 that there were 
no major changes in the figures of area under the cultivation 
of coarse-grain crops in 1975-76, but there were some major 
changes in the figures of production. Production of barley 
was increased by 6.59 per cent in 1975-76. On the other hand 
there was a sharp decrease in the production of maize. It was 
decreased by 10.23 per cent. Increase in the production cf 
jowar and bajra was also noticed, it was increased by 1.35 per 
cent and 2.41 per cent respectively,in 1975-76. 
Table - 8 shows a very different picture of cropping 
pattern. In 1980-81 area under the cultivation of barley was 
decreasing, while area under the cultivation of bajra was 
increasing. Maize was first dominant crop with 30.32 per 
cent cultivated area but production was only 27.07 per cent. 
Area under the cultivation of bajra was 24.64 per cent and 
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TABLE - 8 
ESTIMATES OF AREA AND PRODUCTION OF COARSE 
GRAIN IN UTTAR PRADESH : 1980-81 
Crop 
Maize 
Ba jra 
Barley 
Jowar 
Small 
millets 
Total 
Area 
(Hectares) 
12,23,500 
9,94,800 
7,79,400 
6,77,900 
3,60,200 
46,35,800 
Percentage 
of coarse 
grain 
30.22 
24.64 
19.32 
16.79 
8.93 
100.00 
Production 
(Metricton) 
8,93,900 
7,33,100 
10,32,600 
4,06,000 
2,37,300 
33,02,900 
Percentage 
of coarse 
grain 
27.07 
22.19 
31.26 
12.29 
7.19 
100.00 
production was 22.19 per cent. It is again surprising that 
area under the cultivation of barley was only 19.32 per cent 
but production was 31.26 per cent. Area under the culti-
vation of jowar was 16.79 per cent and production was only 
12.29 per cent. 
It is clear from the tables of 1975-76 and 1980-81 
that there was no major change in the figure of area under the 
cultivation of maize, but areas under the cultivation of 
bajra, jowar and small millets were increased by 2.47 per 
cent, 1.17 and 2.83 per cent respectively. There was a sharp 
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decrease of 6.36 per cent in area under the cultivation of 
barley in 1980-81. 
Production figures also indicate some changes in 
1980-81. For example, production of maize and jowar was 
almost stagnant but production of barley was decreased by 5.05 
per cent in 1980-81. There was an increase of 2.52 per cent, 
and 2.81 per cent in the production of bajra and small millet 
respectively. 
TABLE - 9 
ESTIMATES OF AREA AND PRODUCTION OF COARSE 
GRAIN IN UTTAR PRADESH : 1985-86 
Crop 
Maize 
Bajra 
Jowar 
Barley 
Small 
millets 
Total 
Area 
(Hectares) 
12,61,700 
8,64,200 
5,56,100 
5,99,500 
2,34,600 
36,16,100 
Percentage 
of coarse 
grain 
34.89 
23.89 
18.15 
16.58 
6.49 
100.00 
Production 
(Metricton) 
15,21,500 
6,33,400 
4,33,900 
8,52,500 
2,89,700 
36,51,000 
Percentage 
of coarse 
grain 
41.67 
17.36 
11.89 
23.34 
5.74 
100.00 
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It may however, be noted that area and production of 
maize was increasing at a rapid rate. It was for the first 
time when area under the cultivation of maize was 34.89 per 
cent and production was 41.67 per cent. Bajra was the second 
dominant crop with an area of 23.89 per cent production of 
17.36 per cent. Area under the cultivation of jowar was 
18.15 per cent but production was only 11.89 per cent. On 
the other hand figure of area under the cultivation of barley 
was discouraging, it was only 16.58 per cent. Production of 
barley was 23.34 per cent. 
It is clear from the comparison of table 8 and 9 that 
barley ranks fourth among the coarse grain crops. Area under 
the cultivation of maize and jowar was increased by 4.57 per 
cent and 1.36 per cent respectively in 1985-86. On the other 
hand area under the cultivation of bajra, barley and small 
millets was decreased by 0.75 per cent, 1.17 per cent and 2.44 
per cent respectively. 
There were some major changes in the figures of 
production in 1985-86. Sharp increase of 14.6 per cent was 
recorded in the production of maize in 1985-86. Production of 
barley, bajra, jowar and small millets decreased by 7.92 per 
cent, 4.83 per cent 0.4 per cent and 1.45 per cent in 1985-86. 
Tables 2 and 9 show the area and production under 
coarse grain crops in 1950-51 and in 1985-86 respectively 
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will be seen that the area under maize was 34.89 per cent in 
1985-86 as against 16.16 per cent of' the total coarse grain in 
1950-51. It was increased by 18.73 per cent of the total 
coarse grain crops. As compared to 1950-51 area under barley 
was decreased 21.15 per cent under the total coarse grain 
cultivated area. Barley came down to the fourth place among 
the coarse cereals in 1985-86 while it ranked first in 
1950-51. It was due to the lower prices of maize and other 
coarse grains. Area under bajra was increased by 365 per 
cent. The study of the tables further reveal that the 
position of jowar and small millets remained more or less 
unchanged. 
Maize shows the accelerated growth in 1985-86. 
Production of maize was increased by 24.82 per cent of the 
total coarse grain crops, which ranked highest in the entire 
period. The millets (bajra and jowar) came next to maize in 
importance. The production of bajra and jowar need to be 
increased as both these crops show frequent fluctuation or 
negative trends. There was a steep fall in production of 
jowar which shows a decrease of 4.83 per cent in 1985-86 
compared to 1950-51. There was a slight decrease of 0.05 per 
cent in the production of bajra also registered in 1985-86. 
As regards the production of barley, the result was not 
convincing during 1985-86. The production came down to level 
of 23.24 per cent in 1985-86 against 44.33 per cent in 
1950-51. It was decreased by 20.99 per cent of the total 
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coarse grain production. Crop combination regions based on 
Uaaver's method has been derived for 1950-51 and 1985-86. In 
order to derive the primary crop combination regions, it is 
not only the rank that counts, but the actual difference in 
the extent of each crop are also to be considered. It can be 
obtained by selecting the percentage ranges and then grouping 
all the crops together which came under their selected values. 
A number of statistical procedure have been worked out to 
delimit the combination regions. Here, for delineating the 
crop combinations Weaver's method has been adopted. 
The sum of squared deviation is lowest for a 4-crop 
combination (Table - 10) the co-efficient of variation is also 
the least for a 4 crop combination. The nunber of crops in 
the ranked combination for Uttar Pradesh in 1950-51 is barley, 
bajra, jowar and maize. 
In 1985-86 the sum of squared deviation is the lowest 
for a 4-crop combination region (Table - 11), the co-efficient 
of variation is the least for a 3-crop conibination region. 
The number of crops in the ranked combination for Uttar 
Pradesh in 1985-86 is maize, bajra, jowar and barley. 
Table 10 and 11 show the area under coarse grain crops 
in 1950-51 and 1985-86. It will be seen that the area under 
Weaver, J.C., "Crop combination regions in the middle 
west; Geographical Review, vol.44, 1954, 
(P.P. - 175-200). 
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maize was 34.89 per cent in 1985-86 as against 16.16 per cent 
of the total coarse grain area in 1950-51. It was increased 
by 18.73 per cent of th; total coarse grain crops. Area under 
barley was decreased by 21.5 per cent in 1985-86. Barley came 
down to the fourth rank among the coarse cereals in 1985-86, 
while it ranked first in 1950-51. Area under bajra was 
increased by 3.65 per cent. The study of the tables further 
reveal that the position of jowar and small millets remained 
more or less unchanged. 
It is clear from the tables and that maize shows the 
accelerated growth in 1985-86. Production of maize was 
increased by 24.82 per cent of the total coarse grain crops, 
which ranked highest in the entire period. The millets came 
(bajra and jowar) next to maize in importance. The 
production of bajra and jowar need to be increased as both 
these crops show frequent fluctuation with negative trends, 
There was a steep fall in production of jowar which shows a 
decrease of 4.83 per cent in 1985-86 against 1950-51. In 
1985-86 there was a slight decrease of 0.05 per cent in the 
production of bajra also. 
As regards the production of barley, the result was 
not convincing during 1985-86. The production came down to 
level of 23.24 per cent in 1985-86 against 44.33 per cent in 
1950-51. 
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The present study of coarse grains in Uttar Pradesh 
revealed certain important facts. The area and production of 
coarse grains in 1950-51 was 51,61,094 hectares and 38,63,995 
metric ton respectively. The corresponding figures in 
1985-86 was 36,16,100 hectares and 36,51,000 metric ton. 
The production of coarse grain at the two extreme 
points of observation is almost identical while there is a 
decrease of about 30 per cent in the area occupied by these 
crops. The table (Appendix - A) indicates that there has been 
a fluctuation both in area and production from time to time. 
The year 1970-71 is the year of maximum area as well as 
production from time to time. The year 1970-71 is the year of 
maximum area as well as production of coarse grains 
(49,91,644 hectares, 48,13,224 metric ton). During this 
period the production went up by about 30 per cent with the 
increase in area of a little more than 3 per cent only as 
compared to 1965-66. 
Then after five years in 1975-76 the area and 
production both suffered a decrease. However, in 1980-81 
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the area went up by about 2 per cent while there was a 
decrease in production of almost 10 per cent in 1985-86. The 
area went down by about 22 per cent in the comparison to the 
figures of 1980-81 but there was an increase of about iO per 
cent in the production. 
The above description of the study at different 
points of time indicates that there has been no consistancy 
in the trends of area under coarse grain crops in Uttar 
Pradesh but the production has not fluctuated as much, 
hovering around 33 to 36 lakh metric ton with the 
exception of the year 1970-71 when it touched a height of 48 
lakh metric ton. Indian Agriculture can be divided into 
three phases: 
I phase 1900-1947. This phase is ranked by a mere 
stagnation as the growth rate was about 0.3per cent per 
annum in foodgrain production. 
II phase extends from 1950 to 1966. In this phase 
attention was given to develop agriculture and increase food 
production in the five year plan and introducing Intensive 
Agriculture District Programme (lADP) and Intensive Agri-
culture Area Programme (lAAP). The idea of these schemes was 
to obtain higher foodgrain production from areas which had 
the least facilities in respect of physical and infra-
structural facilities. 
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III phase 1966-1980 is the phase of miracle - and 
known as green revolution or the phase of New Agricultural 
Technology. Green Revolution depends upon high yielding 
varieties of seeds, massive doses of chemical fertilizers, 
copious irrigation, pesticides and insecticides. Green 
Revolution has produced wonderful results. Foodgrain 
production increased more than three and a half times to its 
1950-51 level. Wheat production has increased almost nine 
times and rice production has increased about three times. 
This has helped in building up the food reserves to meet the 
drought situations and also to feed the increasing 
population. Inspite of the mentioned plus points many 
charges have been leveled on Green Revolution. 
Whatever Green Revolution has achieved , it has 
achieved in the realms of major crops-wheat and rice. What 
about the coarse grains - big millets (Jowar, Bajra, 
Ragi), barley,- maize, small millets (sawan, kodon) ? Not 
much attention has been paid to their increased production, 
while Green Revolution with its massive doses of fertilizers 
and copious irrigation is causing havoc to the eco-system. 
The latest example comes from Indira Gandhi Canal 
Command Area. It is true that there has been a remarkable growth 
of agricultural output in the Command Area but intensive 
irrigation has induced environmental degradation in the 
region in tern:s of water logging and soil salinity which in 
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the long-run will be counter production. Sharp rise in the 
ground water table in the Indira Gandhi Canal Command Area is 
because of intensive irrigation. 
New Agricultural Technology demands massive doses of 
fertilizers. It is admitted that the average use of 
fertilizers in Indian agriculture is relatively less. 
However, in certain localities their use is high. Large 
applications leads to leaching of nutrients like nitrogen 
beyond the root zone of most crops and constant application 
leads to further leaching and the nutrient find a place in 
the ground water. 
The average use of pesticides is sometimes high in 
certain residues above permissive level. Insecticides 
cause particular concern with regard to residual toxicity. 
The residual toxicity of D.D.T. and many other insecticides 
is highly persistent. 
However, the real solution to food production and 
environmental security lies in a different direction what 
crops, and where should they be grown, must be in keeping 
with the conditions of relief, soil, rainfall and the 
availability of the infra-structural facilities*. 
Almost most of the rainfed area is devoted to coarse 
grains usually. 
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Individual coarse grain crops do not seem to fair 
well in terms of area and production. Important coarse 
grains in Uttar Pradesh are barley, maize, bajra, jowar and 
small millets. All these crops have been fluctuating in area 
as well as production. Right from 1950-51 the area and 
production under barley have been decreasing from 19,47,417 
lakh hectares to 5,99,500 lakh hectares and 17,12,822 metric 
tons . to 8,52,500 metric tons bajra, jowar and snail 
millets also showed a decrease both in their area and 
production. Only maize registered an increase till 1970-71. 
When both area and production under maize reached their 
peak. In 1950-51 the area under maize was 8,33,948 hectares 
with a production of 6,51,074 metric tons, but with a 
consistant rise they touched their highest values in 1970-71 
(area - 15,08,205 hectares) from 1970-71, however, a 
gradual decrease both in area and production started and in 
1985-86 the figures stood at 12,61,700 hectares and 
15,21,500 metric ton. There are at least two point of 
time 1975-76 and 1980-81 when the production of maize 
suffered major set back hitting a low of 10,01,522 and 
8,93,900 metric tons respectively. 
It will be seen that coarse grains are grown largely 
in the rainfed areas. They constitute poor men's diet and in 
many cases they have high nutritional value. They do not 
need high doses of chemical fertilizers and large quantities 
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of insecticides and pesticides. For them no fertilizer 
subsidary is required and their cultivation is a form of 
environmental security. They are cultivable in poor soil 
also, for example barley can be cultivated in saline and 
alkaline soil. 
Let the method of Dry farming lie perfected, more 
drought resistant seeds be evolved, scientific methods of 
water/'oisture conservation be practised, and coarse grains 
should play an important part in the economy of the state and 
nutrition of the people. 
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